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<£) Method of manufacturing semiconductor devices having side-wall Isolation. 



® A method (Figure 7) in which a silicon or poly- 
silicon feature (I) and overiayer of deposited dielec- 
tric (5) is protected by a covering layer (9) of nitride, 
a layer of polysilicon is deposited and is treated to 
define a sidewall fillet (15) of oxide. It is preferred to 
carry out this last step by first etching back the 
polysilicon material (II) and then oxidising the re- 
maining fillet (13) to form this sidewall oxide (15). 
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METHOD OF SEMICONDUCTOR DEVICg MANUFACTURE 



Technical Reld 

The present invention concerns Improvements 
in or relating to methods of semiconductor device 
manufacture, in particular methods for manufactur- 
ing devices having sidewall isolation. 



Background Art 

It is common practice in semiconductor manu- 
facture to form dielectric sidewafls on poiysilicon or 
silicon features by means of anisotropic etching of 
oxide. 

Rgures I to 3 illustrate steps performed during 
a typical conventional sidewall isolation method. 
The starting point is a polysilicon/silicon feature I 
topped with oxide 5 which has been defined using 
anisotropic etching to achieve near-vertical walls. - 
(RgJ). A sidewall oxide 7 is grown thermally - 
(Fig^) then etched anisotroplcally (Fig.3). 

This conventional method has several delete- 
rious consequences; The polysilicon/silicon feature 
I and the substrate 3 are both oxidised away by an 
amount at least as thick as the resulting sidewall, 
and there is significant dopant redistribution in 
these regions. Note that deposited oxide could not 
ordinarily be used instead t)ecause of its poor 
quality and conformity. The anisotropic etch must 
remove a layer of oxide approximately twice as 
thick as the sidewall. any overetch causing damage 
to the underiying substrate. It is also usual that the 
overall step height is much greater than the final 
sidewall thickness achieved. 



forming an oxide sidewall by a combination of 
thermal oxidation and anisotropic etching of the 
poiysilicon material; and, 
removing the exposed layer of nitride. 

6 In the method aforesaid it is preferable to fonm 

the sidewall oxide by carrying out anisotropic etch- 
ing prior to thermal oxidation. This preferred se- 
quence has the advantage that the sidewall layer 
expands upon oxidation and thus fonms a thick r 

10 structure than would be obtained by the rev rse 
sequence. 

The nitride covering layer serves to protect the 
polysilicon/silicon feature and the substrate during 
sidewall oxide growth and during the poiysilicon 

75 anisotropic etch. It also acts as a barrier to intersti- 
tial defects generated at the advancing oxidation 
front and so inhibits enhanced diffusion effects. 
Thus the polysilicon/silicon feature and substrate 
are not oxidised during these steps. High pressure 

20 oxidation can be used to great advantage to 
minimise dopant redistribution during the sidewall 
oxidation. The sidewall oxide is of good quality 
because it is thermally grown. 

25 

Brief Introduction of the Drawings 

In the drawings accompanying this specifica- 
tion:- 

30 Rgures I to 3 illustrate In cross-section, a 

substrate and feature at stages during the growth 
of a sidewall by a conventional method; and, 

Rgures 4 to 8 illustrate in cross-section, the 
same but where sidewall growth is performed by 

35 the method disclosed herein. 



Disclosure of the invention 

The present invention provides an alternative 
method, a method intended to result in significantly 
less damage to the underiying substrate and to the 
polysilicon/silicon feature. 

In accordance with the present invention there 
is provided a method of semiconductor device 
manufacture comprising the following steps:- 
providing a silicon substrate and forming thereon a 
feature of either silicon or poiysilicon material, this 
feature i>eing topped by a layer of dielectric; 
applying to this feature, and to the exposed surface 
of the silicon substrate, a covering layer of nitride; 
applying to this covering layer, a layer of poiy- 
silicon material; 



Description of Preferred Embodiments 

40 So that the invention may be better under- 
stood, emtxxliments thereof will now be described 
with reference to the drawings. Such description as 
follows is given by way of exaii.ple, only. 

The successive steps performed for ttiis inven- 

45 tive sidewall isolation technique are illustrated in 
Rgures 4 jo 8. This technique has two novel fea- 
tures. The use of a protective nitride capping layer 
9 and also use of an expanding poiysilicon sidewall 
13. As a result a composite nitride-oxide sidewall is 

50 produced consisting mainly of good quality thermal 
oxide 15. Rgure 4 shows the same starting point as 
described for the conventional approach. Layers of 
silicon-nitride 9 and poiysilicon II are deposited - 
(Fig .5). Prior to deposition of these layers, however, 
a thin pad oxide stress relief film may tie grown if 
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® IMethod of manufacturing semiconductor devices having side-wall Isolation. 

® A method (Figure 7) in which a silicon or poly- 
silicon feature (I) and overlayer of deposited dielec- 
tric (5) is protected by a covering layer (9) of nitride, 
a layer of polysilicon is deposited and is treated to 
define a sidewall fillet (15) of oxide. It is preferred to 
carry out this last step by first etching back the 
polysilicon nnaterial (II) and then oxidising the re- 
maining fillet (I3> to form this sidewall oxide (15). 
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desired. The poiysilicon lay r H is etched an- 
isotropically to leave a sidewall fillet 13 (Ffg.6) 
which is then oxidised, (Ftg.7). Altemativety th 
poiysilicon may be oxidised first and this oxide 
etched anisotropicaily. but this does not have the 5 
advantage of the expansion of the poiysilicon fillet 
as it oxidises. Finally the nitride 9 is etched off 
along with any pad oxide if present (Fig.8). 

The method aforesaid may be used in ad- 
vanced silicon bipolar processing. It is also possi- lo 
ble that it will find application in MOS/CMOS pro- 
cessing. 



dalnns 75 

1. A method of semicondcutor device manufac- 
ture (figures 4-8) comprising the following steps:- 
providlng a silicon substrate (3) and forming there- 
on a feature (I) of either silicon or poiysilicon ma- 20 
terial. this feature (I) being topped by a layer of 
dielectric (5); 

applying to this feature (I), and to the exposed 
surface of the silicon substrate, a covering layer of 
nitride (9); 25 
applying to this covering layer (9), a layer (II) of 
poiysilicon material: 

forming an oxide sidewall (15) by a combination of 
thermal oxidation and anisotropic etching of the 
poiysilicon material (II): and. 30 
removing the exposed layer (9) of nitride. 

2. A method » as claimed in claim I, wherein in 
the step of forming the sidewall oxide (15). the 
poiysilicon material (H) is etched prior to the ther- 
mal oxidation. 35 

3. A method, as claimed in either claims I or 2. 
wherein the thermal oxidation is performed at a 
high pressure. 

4. A method, as claimed in any one of the 
preceding claims, wherein a thin pad oxide layer is 40 
grown at the exposed surfaces of the feature (I) 

and substrate (3) prior to application of the cover- 
ing layer of nitride (9). 
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Fig. 5. 
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